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DETAILED ACTION 

Response to Arguments 

1 . Applicant's arguments with respect to claims 1-18 have been considered but are 
moot in view of the new ground(s) of rejection. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 12 and 13 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over the US Patent to Akram et al. #7,148,715 in view of the US Patent to Smith 
#5,690,467. 

In terms of claim 12, Akram teaches in Figure 2, a method comprising bringing 
an inverted image sensor (240) into electrical contact with a contact (292) of a test head 
(290) and emitting light (282) on a light receiving surface of the inverted image sensor to 
test the optical properties of the inverted image sensor (as explained in lines 37 and 38, 
col. 13). 

Akram teaches all of the method steps as explained above, except for the steps 
for performing the inversion of the image sensors before and after testing. That is, 
although Akram teaches the testing is done on an inverted image sensor, Akran is silent 
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as to the steps for inverting a device before and after testing. However, mechanisms for 
inverting a device prior to and after testing are well known in the art. For example, Smith 
shows in Figure 1 , a testing system including a (tester 1 1 ) which is provided with 
inverted devices (devices under test 13) inverted by a first inverting mechanism (24). 
After testing is completed, the inverted devices are inverted once again by second 
inverting mechanism (41). 

It would have been obvious to one of the ordinary skill in the art, at the time of the 
invention, to use the teachings of inverting mechanisms as disclosed by Smith to 
provide inverting means in the device disclosed by Akram in order to minimize potential 
debris likely to accumulate on the side of the image sensors (240) as testing is 
performed, as suggested by Akram in lines 58-62, col. 5. 

As to claim 13, Akram in view of Smith discloses the claimed method except for 
the first and second inverter performing the step of inverting at least two image sensors 
before and after testing. However, it would have been obvious to one having ordinary 
skill in the art at the time of the invention was made to duplicate the number of suction 
cups (33 and 44) in the first and second inverters (24 and 41), so a plurality of devices 
under test is inverted at the same time (thus reducing handling time and thus operating 
costs), since it has been held that mere duplication of essential working parts of a 
device involves only routine skill in the art. St. Regis Paper Co. v. Bemis Co., 193 
USPQ 8. 
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4. Claim 14 and 16 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Akram in view of Smith and further in view of the US Patent to Litt et al. #5,091 ,963. 

As to claims 14 and 16, Akram in view of Smith substantially teaches all of the 
claimed method steps, except for obtaining an image of an image sensor to obtain 
device type information before testing the inverted image sensor and further sorting the 
tested sensor based on said type information. The use of imaging devices for the 
detection of irregularities in devices is however, well known in the art. For example, Litt 
teaches in Figure 1 , the use of an imaging system (7) connected to a computer (1 1 +13) 
which is further connected to an electromechanical apparatus (see lines 15-16, col. 5). 
The imaging system inspects the devices under test, and (using the electromechanical 
apparatus and the computer) sorts the device out in accordance with whether the 
device is defective or not (see line 18, col. 5). It would have been obvious to one of the 
ordinary skill in the art, at the time of the invention, to use the teachings of sorting of 
devices using information provided by imaging systems as disclosed by Litt, to inspect 
the devices before they are supplied to the test head (1 1) in Smith's device, in order to 
inspect the devices both electrically and visually, which provides a more accurate 
portrait of the state of the devices under test. 

5. Claims 1-4 and 18 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Akram in view of Smith and further in view of the US Patent to Hiruta #5,952,841 . 

In terms of claims 1 and 18, Akram shows in Figure 2, an image sensor test 
system comprising a light source (280) which is positioned within a the test system 
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(120) so as to place the light source beneath the image sensor (240). It should be 
noted that the group of light sources (280) is an integral part of the system shown in 
Figure 2, and thus, is inherently attached to the system. 

Akram substantially teaches the claimed elements as discussed above, except 
that Akram is silent with respect to the mechanism used for inverting the image sensors 
prior to and after testing. However, such inverting mechanisms are well known in the 
art. For example, Smith shows in Figure 1, a testing handling system comprising a pre- 
test sensor stacker (79) storing devices under test 13 (DUT hereinafter) before testing, 
a first inverter (24) configured to invert the DUTs from the pre-test sensor stacker (19), a 
second inverter (41 ) configured to invert a device (17) after testing and a plurality of 
post-sensor stackers (20 and 21 ) configured to store the DUTs inverted by the second 
inverter. It would have been obvious to one of ordinary skill in the art at the time the 
invention was made, to use the handling mechanism, including inverting means taught 
by Smith, to provide the inverted image sensors in the device of Akram, in order to 
provide for an efficient handling of the image sensors which reduces strains and 
stresses on the personnel who would otherwise have to handle the image sensors 
manually, as suggested by Smith in lines 46-48, col. 1 . 

Finally, Smith doesn't teach the use of a contact arm configured to pick up and 
move the inverted DUT and also configured to bring input/output terminals of the DUT 
into electrical contact with a contact of the test head. Instead, Smith uses a conveyor 
belt (1 2) to move the devices towards the test head (1 1 ). However, the use of contact 
arms configured to bring DUTs into contact with a test head are well known in the art. 
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For example, Hiruta shows in Figure 1, a chip tester comprising an inverting mechanism 
(3b) which inverts devices under test so that a contact arm (4) may pick them up and 
bring them into contact with a testing board (5). It would have been obvious to one or 
ordinary skill in the art, at the time the invention was made, to use the teachings of 
contact arms, as taught by Hiruta, to include a contact arm in the device by Smith in 
order to pick the DUTs from the conveyor belt and place them on the testing mechanism 
inside the test head 1 1 , since using a contact arm that moves horizontally ensures that 
the inverted orientation of the inverted devices is maintained as they are placed on the 
test head. 

As to claim 2, Akram in view of Smith discloses the claimed invention except for 
the first and second inverter being configured to simultaneously invert at least two 
image sensors. It would have been obvious to one having ordinary skill in the art at the 
time of the invention was made to duplicate the number of suction cups (33 and 44) in 
the first and second inverters (24 and 41 ), so that a plurality of DUTs is inverted at the 
same time (thus reducing handling time and thus operating costs), since it has been 
held that mere duplication of essential working parts of a device involves only routine 
skill in the art. St. Regis Paper Co. v. Bemis Co., 193 USPQ 8. 

As to claims 3 and 4, Akram shows in Figure 3, the first and second inverters 
(24 and 41) comprise a first holder (28 and 49 respectively) which comprise suction 
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nozzles (see line 22, col. 4 and line 55, col. 4) and a rotation mechanism (29 and 53 
respectively) configured to rotate the first holders. 

6. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Akram in 
view of Smith in view of Hiruta and further in view of the US Patent to Zaiser 
#6,624,646. 

As to claims 5, Akram in view of Smith substantially teaches all of the claims as 
discussed above. However, Smith doesn't explicitly state that the holder can be 
exchanged. However, exchanging parts within a system in order to accommodate a 
plurality of differently sized devices or simply to replace parts of the system that have 
malfunctioned during normal use is well known in the art. For example, Zaiser teaches 
a testing apparatus including parts that can be easily exchanged without requiring 
replacing the entire system (see lines 14-16 column 3). Given the teachings of Zaiser, a 
person having ordinary skill in the art at the time of the invention would have readily 
recognized the desirability and advantages of modifying Smith's device by employing 
the well known or conventional features of exchangeable parts, such as disclosed by 
Zaiser, in order to easily replace a defective part of the system without requiring to 
exchange the entire system. 

7. Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Akram in 
view of Smith in view of Hiruta and further in view of the US Patent to Kiyokawa et al. 
#6,019,564 (Kiyokawa hereinafter). 
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In terms of claim 7, Akram in view of Smith and Hiruta substantially teach all 
claimed features as explained above (please refer to the rejection of claim 1 ). 
Furthermore, Smith teaches the first and second inverters (24 and 41) each comprise a 
first holder (28 and 49 respectively) and a rotation mechanism (29 and 53 respectively), 
wherein the first holders are configured to hold the DUTs after inversion (for example, 
as shown in Figures 2 and 3, the holders 28 and 49 hold the DUT in place before 
placing them on their respective destinations). 

However, Smith's handling system uses one holder in each inverter and not two 
holders as claimed. Nevertheless, it would have been obvious to one having ordinary 
skill in the art at the time of the invention was made to include a second holder in each 
of the first and second inverters in order to move/handle twice as many DUTS at the 
same time, thus reducing production and testing costs, since it has been held that mere 
duplication of essential working parts of a device involves only routine skill in the art. St. 
Regis Paper Co. v. Bemis Co., 193 USPQ 8. 

Finally, Smith doesn't explicitly teach the holders are all provided with a recess 
configured to hold the image sensor. However, the use of a recess in vacuum holders 
is well known in the art. For example, Kiyokawa shows in Figure 2, a vacuum pick up 
head (3R) which comprises a recess (the recessed aperture at the bottom of the head) 
which is used to pick and drop (and hence hold) ICs, as explained in for example, lines 
12-16, col. 7. The recess in Kiyokawa's vacuum head 3R has a conical shape (as 
opposed to a squared shape) which maximizes the area of contact (bottom of the 
conical recess) while minimizing the areas where air pressure isn't needed (top of the 
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conical recess). Shaping the vacuum head with a conical recess ensures that pressure 
is only used where needed, which in turn maximizes air pressure provided by the 
suction head. It would have been obvious to one of the ordinary skill in the art, at the 
time of the invention, to use the teachings of recessed surfaces as disclosed by 
Kiyokawa to shape the bottom of the holders (28 and 49) in a recessed shape in the in 
order to maximize suction of the vacuum pick-up head. 

8. Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over Akram in 
view of Smith further in view of Kiyokawa and further in view Zaiser. 

In terms of claim 8, Akram in view of Smith and further in view of Kiyokawa, 
substantially teaches all of the claims as discussed above. However, Smith doesn't 
explicitly state that the holder can be exchanged. However, exchanging parts within a 
system in order to accommodate a plurality of differently sized devices or simply to 
replace parts of the system that have malfunctioned during normal use is well known in 
the art. For example, Zaiser teaches a testing apparatus including parts that can be 
easily exchanged without requiring exchange the entire system (see lines 14-16 column 
3). Given the teachings of Zaiser, a person having ordinary skill in the art at the time of 
the invention would have readily recognized the desirability and advantages of 
modifying Smith's device by employing the well known or conventional features of 
exchangeable parts, such as disclosed by Zaiser, in order to easily replace a defective 
part of the system without requiring to exchange the entire system. 
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9. Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Akram in 
view of Smith and further in view of the US Patent to Tran et al. #6,944,324 (Tran 
hereinafter). 

In terms of claim 9, Akram in view of Smith substantially teach all claimed 
features as mentioned above (please refer to the rejection of claim 1 ). However, Smith 
fails to teach an imaging device configured to obtain an image of a back surface of the 
image sensor after being inverted by the first inverter and before being supplied to the 
test head. That is, Smith's system doesn't include an imaging system placed above the 
conveyor belt (12) that images the back side (of the inverted DUTs) while traveling in 
the conveyor belt before entering the testing head (1 1 ). 

However, the use of imaging devices configured to obtain images of DUT's while 
traveling on conveyor belts is well known in the art. For example, Tran teaches in 
Figure 1, an imaging device (20), configured to obtain images of devices (12) as they 
travel on a conveyor belt (14), in order to detect the presence of overlapping objects. It 
would have been obvious to one of the ordinary skill in the art, at the time of the 
invention, to use the teachings of imaging devices disclosed by Tran to include an 
imaging system above the conveyor belt (12) in the device disclosed by Smith, in order 
to detect whether DUTs have been placed in positions that overlap each other (which 
may evidence a malfunction of the first inverting means (32) or the contact arm (27). 
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10. Claim 11 is rejected under 35 U.S.C. 103(a) as being unpatentable over Akram in 
view of Smith and further in view of Tran and further in view of Litt. 

As to claim 1 1 , Akram in view of Smith and Tran substantially teach all of the 
claimed elements as discussed above. Furthermore, Smith teaches a selector (58) 
which selects a tested sensor stacker (the tested device is either unloaded in stacker 20 
or 21 ) to unload the image sensor (using arm 48 in the second inverter 41 ) from among 
the plurality of sensor stackers (20 or 21 ). In addition, Tran shows an imaging device 
(20) that collects images of the devices under test. However, Tran doesn't teach using 
the camera to provide information to the selector so that it can unload the tested 
devices based on said information. 

However, while features of an apparatus may be recited either structurally or 
functionally, claims directed to an apparatus must be distinguished from the prior art in 
terms of structure rather than function. "Apparatus claims cover what a device is, not 
what a device does." Hewlett-Packard Co. v. Bausch & Lomb Inc., 909 F.2d 1464, 1469, 
15 USPQ2d 1525, 1528 (Fed. Cir. 1990) (emphasis in original). See MPEP § 2114. 
That is, because the prior art in combination anticipates all of the structural 
characteristics in the claimed device, it anticipates the claim regardless of the function 
said structure is intended to perform. 

Nevertheless, Litt teaches in Figure 1 , the use of an imaging system (7) 
connected to a computer (11+13) which is further connected to an electromechanical 
apparatus (see lines 15-16, col. 5). The imaging system inspects the devices under 
test, and (using the electromechanical apparatus and the computer) sorts the device out 
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in accordance with whether the device is defective or not (see line 18, col. 5). It would 
have been obvious to one of the ordinary skill in the art, at the time of the invention, to 
use the teachings of sorting of devices using information provided by imaging systems 
as disclosed by Litt, to use the camera disclosed by Tran in order to supply sorting 
information to the selector (58) in Smith's device, in order to inspect the devices both 
electrically and visually, which provides a more accurate portrait of the state of the 
devices under test. 



Allowable Subject Matter 

1 1 . Claim 6 is allowed. The following is an examiner's statement of reasons for 
allowance: 

In terms of claim 6, the prior art of record does not teach alone or in 
combination a image sensor test system wherein each of the first and second inverters 
comprises a rotation mechanism, wherein the rotation mechanism comprises a pinion 
gear which supports the first holder and a rack which intermeshes with the pinion gear 
and converts linear force supplied to the rack gear to rotational force so as to rotate the 
first holder, in combination with all other elements in claim 6 . 



12. Claims 10 and 15 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 
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In terms of claim 10, the prior art of record does not teach alone or in 
combination an image sensor test system comprising a judging means device 
configured to judge an emission pattern of light emitted from the light source and an 
input pattern of electrical signals input from a contact of the test head based on image 
information obtained by the imaging device, in combination with all other elements in 
claim 10 . 

In terms of claim 15, the prior art of record does not teach alone or in 
combination a method for an image sensor comprising a judgment step of judging an 
emission pattern of light emitted from the light source and an input pattern of electrical 
signals input from a contact of the test head based on the device type information 
obtained in obtaining the image of the image sensor, in testing the inverted image 
sensor, emitting light to the light receiving surface of the image sensor in accordance 
with the emission pattern and inputting and outputting electrical signals between the 
contact of the test head and the image sensor in accordance with the input pattern, in 
combination with all other elements in claim 15 . 

Any comments considered necessary by applicant must be submitted no later 
than the payment of the issue fee and, to avoid processing delays, should preferably 
accompany the issue fee. Such submissions should be clearly labeled "Comments on 
Statement of Reasons for Allowance." 
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Conclusion 

1 3. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure: 
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14. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Richard Isla-Rodas whose telephone number is (571) 
272-5056. The examiner can normally be reached on Monday through Friday 8 am to 
4:30 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ha Nguyen can be reached on (571) 272-1678. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
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USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Richard Isla-Rodas 
May 28, 2008 



A/INH P NGUYEN/ 

Primary Examiner, Art Unit 2829 



